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S (54) TlUe: METHOD OF SCREENING INSULIN CONTENT ENHANCER 

M (54) -ox'j >^aiiiD«i|x^7 'j-->y:^i£ 

— (57) Abstract: It is intended to disclo.se a tool of screening an insulin production promoter and/or an insulin content enhancer which 
comprises a G prolein-coupled receptor showing an activity of pruraolinjj insulin production when activated or cells expressing this 
polypeptide. It is also intended to disclose a method of screening an insulin production promoter and/or an insulin content enhancer 
which comprises the step of contacting the above-described cells or cell membrane thereof with a test substance and the step of 
analyzing whether or not the above-described polypeptide is activated thereby, 'llie screening tool and the screening method are 
useful in screening a substance which enhances the insulin content and, therefore, is usable in preventing and/or treating diabetes. It 
is further intended to disclose a novel insulin content enhancer which contains as the active ingredient a substance obtained by the 
screening as described above. 



rr 

TT 

o 
o 

o 



wo 2004/024943 



1 



PCT/JP2003/011548 



m m m 

^'^/-ji^jslisxo Mtxicirm^t-r >;^'j :^^mmijamzm-t^o 

r^>x'j>«#a (2M) J [z^m^^^o 

x;^7^^-;^':7 UT (su) mfjmi^h^^xi^^o ^(DmMit. -f^xg^o^^ 
(IMffFXiSs) o $£or. 'igtt6<I^J^^lliXlix;^7t-^-;^'t7^T^li(7)^^S^j:^ 

•So 



wo 2004/024943 



2 



PCT/JP2003/011548 



^^■CL^'g>o 

m^/j^mW0O/5Q56my^>y[yvh (if^l'FXMZ) ai^^i»^P^W002/44362 
hlzil^$*l■Cl^-St HRrJ^^-y hg^i*t 1^-0)7 5/^1251]$ 

mm^tixn^). Tzi-y^hMr>'^^-^i^(omtLx. m-o>^^(Dm 
mzit-<^7^ymx^^tz7s.ymMWmm^t,x^^). mm^-'J^'^'^ ^ 

ffl^'A-FJW001/32864^/O7U'Vh (i^l'F^S) . Wi^WOI 736473^/ < 

>:7U'yh (ifti'F^e) . MMW00i/42288-^/O7U'i/ h (!t#fF:S:i^7) . 

g|t'.>PW001/87929^/^>7U^vh (^14«8) . SI^'.iW02/64789^/'?> 
LXl^^o Sfr, ai^^i>lfTO00/22131^/O7U«yh D ^ HI^'^ 



wo 2004/024943 



3 



PCT/JP2003/011548 



lW000/31258^/O:7U'y h (!t#i^«1 2) . Si;S^^P»W02/1 65.48-^/ ^> 

r^^3sj . 1999^. mAim. m5^. p. 335-404 

(C. Ronald Kahn and Gordon C.Weir) H. ^;f0ti, ffeSiglR. Ti^aX'J^ 
«5r!¥^J . g^»^xA9^^:?'JrL-. 1995^, p. 245-268 

(lN#i^«3) V- ■ K ■ *->RU^=r- k> • v- ■ '^f 7- 

(C. Ronald Kahn and Gordon C.Weir) m, ^MBW. ^3^m. ^'^>37.^)> 
mmm^l . g^^i^xAC'^^^^'JiL- 1995^, p. 505-525 

(The Journal of Biological Chemistry) j , i^M) . 1985^. I|260#. 
p. 13585-13589 

(The Journal of Biological Chemistry) J . (*@) . 1985^, m260#, 
p. 13590-13594 

(IN#i^Si)^6) r^Vrt'-xw— X (Diabetes) j . i^M) . 1977^, 
mim. p. 538-545 

(itHT^lM 1 ) PW002/44362^/ \-^Z)\yvV 

. 2 ) i|^^iJ^r5aWGOO/50552^/ \-^Z>\yvV 

(#i^:S:i^4) !f#|fl2001-186888^^i^$g 

{m^-m 5 ) g^/i>rJW001/32864-^/ <>7 U 'V h 



wo 2004/024943 



4 



PCT/JP2003/011548 
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(ittfFXM 12) il m<lkmllOOO/Z^ 258-t/ ^ > ^ U h 
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(GPCR) ] (cKiifFfflL-C. ^0)?Stt$9J^-r^-<S:lcJ:y, 



wo 2004/024943 



5 



PCT/JP2003/011548 



y 5 y MJ'lA^b^t'i) G PGR ^ jSttfb-r ^ic-f >7. 'J >:^p^- 

[1] (1) iB5iJ#-^2-C^^*L^75>'^iB5iJXI*iB5iJ#-^4i?S^ti^75 
y^lB^J. fc-SlM*. (2) iB5IJ#-^2r'S**L^T5/^iB5>JX(iiB»^4 

[2] iB9iJ#-^2-eg^*l'ST5y^iE5lJX(iiB«-l-4r*S$ti-5TSy^iE 

[ 3 ] EJiJH^ 2 T'^^^ft^T 5 / MiB?^lX(iiE5lJS-^4 -eg^;ti^7 S / ^IB 

[4] iH5iJ#^ 2 tr^^ti^T 5 / igiB5iJX(iiB^J#-^4 T'g^tl'l.T 5 / ^lE 
5li3b^ /d: /-K U ^ KJb^ b ^ , >X 'J >^*i£ii^i:&i;^/X(*'r >X 'J > 
^Mi^MX^'j--><7'^:/->'U (WT, [1] ~ [4] JzlBte^-f >X U >^ 

[5] [1] - [4] |cfBtfe(7>7KU^7^5' K^^i^L'CL^'S^BSjb^b^C-Ss ■<> 
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[6] If^^l ~4ICHB«a)7KU'<>^^ KXIi|ff^^5lziBit<7)«(7). ^ >X 
'J >SMMS0^/3lli'1' >X 'J ^-^MliMT.^ U-->^'*0)fci^)(7)^sgffl ; 

[7] [5] izumomm. ISMS.!:^SM^-l±i)X^, 
St; [1] ~ [4] (clBmo;t^'J^:^^K*«at4^t;^ti'S;bNSA^$53^^n)Xg 

[8] [5] iziBic0«, xit'^om^^mt. MB^mt^mm^-it^xm. 

[9] [1] ~ [4] (ctBi£0/-K'J^::^^K$SIM-r'5#!lW^*^ii!c^t LT 

[10] [1] ~ [4] izsim<07\K')^z^^h^^7^mt^^mm^^^ir^zt 

(Ofzisbo. [1] ~ [4] icfBSO)7K'J^:/5^K^Stt^b-ri>tiM0M 
l:: lit- -So 

>x u >-^stiiD^jx^ ^--v-jf^^-^bj tit. -r >x u 

>7> u >-t»iiM$x<7 ';-ii>y-r^fci^)i::s um^M^mm^i^^ 
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^11*. Z^'yT.S. K I n s P r o ir-^IC. Zf^XZ KpEF-BOS SS 
F-N AXI*3> hP--/U^^^- C^^XS KpEF-BOS) ^iife^SA 

il2l*s ::^^X5 K I n s P r o ^ilfe^^A LfcT't^T.li^^ $i»N I T 1 

iHfiS^, 2- (eu v^-A-r-r^u) X5^;i, 5^7|-^>v*x-h (KIT. ■Ib^!^ 

m3\t. K I n s P r o ^iHE^^^ALfcT-^XB^iS m^*N I T 1 

4- {5-[ (E) - (1 , 3-vX5^;U-5-;t-:^y-2-5^7f-*V< 

5^i/'j v>-4-'f Ut'v) y^;u]-2-7"j;u} (j-ut. -Ib^ifei 

Btnt^) s (2Z) -2, (3, 4--:?^ h^'>7x-;U) 7^ 'J 

P- (IJiT. it^^CtW^^) . 4- [ (E) -2- (3, 4-vy h 

^-VT'x^^u) e-;n e'jv> (WT. 'ib^it^3D<hi<r»-r^) . xits- i [4 

- (3-><5^;u-i. 2, 4-;t-^-y-vTy-;u-5— <;u) ^>v;u] 5^=1-} 

-1H-1, 2, 4- h'j7'7-;U-3-T5> (iUT. Ib^tlEirl^^-r^) 
ML. ;uv7'x^-HfSi4^i|iJ^Lfc^m$^-ry7 7-Cfei)o Maii^ue^^' 

HSIi. jb^!|^A$ttl^S#Lfc. ^fcli, -(b^i^A^^JPS D^-:/ hicfc 
me!*, -Ib^il^A^igD^-^^Ltc, it-^f^AmMrnGK^v [-KtSlf 

-S, 'j7;u=3-xigp^i^^cDifti||fil(7)^stM^^-r^"'7:?-efe-g)o ilftiiM 
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(1) 7K'J^^^KSX^'J-->^'V--/U 

(i i i) iH9i#-^2 r'S$;K-5T S / ^iE5iJX(*iB5iJ#^4 TrS^ti'ST 5 y ^ 
iB5iJ#^2-ea$;h.'§)T5/^iB5iJ7!)^t,7£i:^t hS*<7>7H'J ^3^5^ mmm 
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tjiiS. *E^«fflSlcfclt^BtliB ymmm tit. BLAST (Basic local 
a! ignment search tool ; Altschul, S. F. ^, J. Mol. Biol., 215, 403-410. 

1990) iz^^jmi^Mz^^mML. y^ymmmcD^mmt. blast^^t 

(sgi32bit)E. /^-V3>2.0.12; NGBIcfcyA^) (Db I 2s e qZfn^'yA 
(Tat i ana A. TatusovaRtJ^Thomas L Madden, FEMS Microbiol. Lett, 174, 
247-250. 1999) ^mi\ 'fyt)l\'/<'7^-'5i-\z^^X%mt^Zti}^V^ 
-So ^T^^X- T7^'>^>h •/^^^-'5'-^LT. -Jo^/^yA^ Tb I a 
s t pj ^^fflLs Ga pWXCo s t ji^ To J Ga p#:lCo s t fl^ 
roj t?. Que r vm^KOy ^ )l'^ — t LT TSEGJ Mat r i xtL 

r rBLosuM62j ^^tL^tL^fflLr#e>;ti^ ri^-ttj ^um-t^o 

li\ JiAT05:^j£ ($f^L<(i. «(DllJiS0iJ 3 |::tBK<7>:^>S) lzJ;:^)mmt^ZL 
tt<X^^o ■rto*.> busBtK 'J ^ K $ n - K-r ^ 5? ^ b;!-^ K^^t? 
H^^-^^-i. HtilE7K'J5?^U7h^ K^^*^i:L^3> hP-;^fflie^'<^1S»- 
-XWMmLtzm^ (3>hP--'l'«) Icfclti)^^^;!^*^^^^— 'S'-Stt 

■^~}^sfEt^Lyt« (WW izts\-f^mmm^(D[yt^-^-':^m^±^Lx 
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h-r^o G'S'>/'?'i7aittss^#ft$Miiiic^?i$#/-ii^f^*». jsi4MG^> 

-Ib^tL, T3iElcv^'*:^;^A^*e^^tLi);l<t:6<^Pbtbrl^^ (Milano. C. A. b, 
Science, 264, 582-586, 1994) „ "T^irtP*., G^ ^/^-J^R^tSSyS^i^fi^ 'J 

ilftj^II ^ 1^ Z t cfc y . ^ 0 ^^^*;b^ b <D V ^^iffi-r - <t rT Bl'Ji: 

Ji^A^fe-So M(DiislE0ij3(cMa)^il-e(*, x<7 'j-^>'^*y-;uffl/-H'J'< 
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Wi (variation) tits I^I-ffll^(7)l^|-7K'J ^3^^ Klzi^btL^ii^^^s 
jff$L<l*1~1 oil. c}:yif*L<li1~7©, !^(ci?*L<(i1'-5li(7)T 

tn^iiK mmm^2xm^hhT z y mMmxitrnm^^Axm^h^ys. j ^ 
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(2) mmm:^o ')--:y<fv-j\^ 

ffil^^^MIBz-K'-l^^^ K^^^lLrL^SEl^J, mzm^^h^^<DX\ttd:< . 

( i ) mm^^2xm^H^T^ ymm.m^\tmmm^4xm^h^T z / mm 

(ii) mmmmm^MW^mmLxi^^r^mmmm^i^ jslis 

(iii) ^m^y/^om^mmLxi^^mm^^ma^ 

cfc y . (*f ^ L < liS^^^il^. ij^fZil? S L<I*293-EBN A«) 

m'^t6:zfa=^-^-jkmm^miz-b^ii^t>^mm^mxirhztiz^i). -^-ti-? 
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SXh'J-SfS (Terrett, N. K. b. Tetrahedron, 51. 8135-8137. 1995) iz 

^-oxm^htzit-^mm. ^T-v-x-fx^^b-rj* (Peiici, f. 

b. J. Mol. Biol.. 222, 301-310. 1991) tJiiz^it'-mLXi'^mthtz'y^-^' 

tLxmi^^ztt^x^^. m.\z\t. :$imm^>:^')>M±^mmRUy:^\t 
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1) mmc AMpmmomm^mmtt^T.^? ')--><fy3m (jjit. cam 

2) GT p r sm-^',i^mmt^7.<? v--:/<fijm out. cTPrsfsg^M 

\z\tmmn^\zmm(j^i5'^) '^mi^^z.ttm^\.<s campmx-j7'j--> 

^^ffSrofcii^lzlis lillB (i) ~ (iii) (D^mkmm'^TsO 

^y-)\^t LTfflL^. HuiB7>'^ ^)--:y<fxm^i^fz^W7s^ ')--><fy-}\^ 

1) c AMPSX<7 
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')--><fy-}ummmt. um^nt^mm^-^^. miBmi^ocAMP 

c AM P;lJS(Dl^^b(i, m^\t. c AMP;M^^'> h (Amershain1±^) 

^ffll^r, itii6<j[cc AM P;lJSO)«^^^^ff-r -!)-<!: %r*#^L. feSL^Ii. 
^5&(D3IJS#iJ4lc;^-rc);5lc, c AMP;I]tlzfe#LTlE¥MA^iSlii$tL§Se 
^ [^^li, ;bv37x^— tf(Diia^<7)±3Sl3c AMPJS^iBJIJ (CRE) 

P— ;U»P»9(D c AM P;0^*^*±S L^^:l^C i: ^^Bt^ Ztmji^Ll\ 



r|Tlg{7)c AMPilS^^y h (Amershamtt^) ^ffll^T, lti^6*Ilc c AM P;!^ 

^mXLtzmm^. ^^SALfrf^. ZOBtP^ltSSL. g|L^T. i^m^^^\L 
tz^^ 1 mmo I /L— I BMX ( 3 — i s o b u t y I — 1 -m e t h y I x 
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a n t h i n e) /DMEM4 00/i L^ilQ^. 5%C02#^T, 3 7 °C-e 1 
O-'^TS^ >JFtl^— hf -So HI^. 1 mmo I /L- I BMX/DMEM 10 0 

;« i-e^lRLfciSMS (^J^i^s -Ib^ti. ^:^^h\ xiiircf*^) $»L. 

Ml::3 O^^Fpl'TV^r^^- h-r-So t$ife$i!R§IL. #btlfcWlCfcMt§ c AM 
(cAMP enzyme immunoassay system; Amershara pharmacia biotechtt) ] 

fi^jic c A M p m^comt^'^^t^ ztiz^i). x-? u -- •y<fv-)im^- 
-:yO^^:^-}\,m^^')^^=}- K^=i- K-r-Site^-ts c AMPjijgic-te^LtlE 

^lE^iJ (CRE) ^tiALfciie^ ; 15>J^(*s pCRE-Luc^^^i- 
(CLONTEGHtt) ] t^^ALf-«$. afe^^ALfcms 1 S-ZOBtFel^S 
L, igil!j-e«LfciS^M^An:^. 5%C02#ST. 3 7°cr^5'-6BlFFBl-< 

2) GTPr si^^MX':? u-->^:^;S 

GTPrSijS^}£ (Lazareno, S . Sl^Birdsal I, N. J. M. , Br. J. 
Pharmacol.. 109, 1120-1127. 1993) ^fiJfflLT. ^' >X U ^g^M^mt;/- 
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ii>-y*y-;Uffl7tf'J^3^'5^ K$f§il^i±fc«M$. 20mmo l/L-HEP 
ES (p H 7. 4) , 1 0 Ommo I /"L — N a C U 1 Ommo I /L-M 
gC I 2. MSOmmo 1 / L - G D P jg^,«>t>1?s Sl?^^$tlf=G T 
PrS (4 0 0pmo l/L) ^;l^-r'i>o ISilW#«TtlSi^W^^ET«!: 

^#^■•5 G T P r S (7)]feltSl4^jgt* v>5^ b- V 3 '!7 ^-Si -^-CSiJSt-'So 
iSlt!|^g#ST[cfclt§#SW^j:G T P r S3®^0±#$Mll::s 

GT p r s$S^sS^*iJffl-r§*^B-30)GT p r sj^^Mx-^ g— 
='^s-e^ii$tlfcGTPrs#^ETl3^sl^r. 'j-->'>'^:/-;uffl» 

0«SI.hlSlttlM<!:^f^M$1±'SX|M, Ri;BlJl3«m<!:^S# LfrG T P r S 
3) 'j:b*>Kf£^^X^'j-->'J^:^,^ 

fcx-:? 'j-->':f':/-;uffl«. ^L<i*-t<D«jS. xiix^ 'J-->'^^'y- 
::^^K<t. fiiBc ampMt.^ ';-->'J7*:^i£&t^/5Z.(*GTP r 
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(col^'C^i. friB c AM PMx^ 'j— ->-5'*:^azii;/xi*G t p r ssg^Mx 
riw|^(DS'(t^ff'£cL>, B{FiBiS»Sl::J;y d^h-iitDa^hP— ;bmT'(±, ^ 
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7.0'}--><fy-)\ym7\iv^zr^[^^mmtt^^m m^its dna. 

4-'r;U) x^jU h. 4- {5- [ (E) - (1, 

;U-5-:?|-4^V-2-^;i-^V-f v>-4-'f 'Jx» -2- 

7'j;H Sil^^s (2Z) -2, 3-fX (3. 4-i?> h^v7x-;U).T 
^IJP- h'JJbs 4- [ (E) -2- (3, 4-e;> h^v:7x-;U) f-JU] 
t°'Jv>. :&i;5- { [4- (3-^^JU-1, 2, 4-:d-^-9-v7V-;U-5 
— r;U) 5^:4-} -1H-1, 2, 4- hUT^— JU-3-T5>^j:<if 

(Dmmr^-x h^^Tx\ mm^-\*^j^u. Rismimm^ittommm^o^ 
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mit. ^7S^±-fd:^mm\>M<ommL m^it. mmi. m&L 

mn(otcif)(o^wmi&m\t. m^\t. ilm. mmM> vp-:'::^^Js 
momnm. m^\t. ^^mm. ^mm. nmm. ^mm. ximmM^^^^t 

LX. m^^^t^Ztii^X^^o 

m^it. mn^^om-^. -^(DS-^S(±, m^. (Me o k g <!: lt) 

l^fcL^r. 1HI^O#$ilO. 1 ~ 1 0 Omg, it?*L< 1*0. 1~50mgT?fe 
-So «PS#0>ii^. aSt^J0fi^rMi. 1B(CO#0. 0 1~50mg. Jf* 

L<(io. 0 1 ~ 1 omg-efc-So 
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m^t^tOX'lttil^o UlfS. !^tl^irb^i:t^Kys 'j^^O^j^ ("Molecular 
Cloning-A Laboratory Mannual", Cold Spring Harbor Laboratory, NY. 1982 

mXLtz (]>JlT. ^^XS Kp E F-BOS-N Atfj^-r-S) o 2Jjl^r% iE5iJS 
^ 2 -eS ^ T 5 y ^iB5lJ2()^ b ^c-StK 'J =i- K-T d n a 

ALfcp E F-BOS v^"t-;bv— j7X>x:7^'yJf3^^7>5 K (WTs Zf^yT. 
5KpEF-BOS SS F-NAi:W'§)) ^SlitLfco d^txlis St^tt^ 

(Nature, 284, 26-32, 1980) . |5¥@^$S^^(4<t LT^ btt^^STO 
(c i s) xb^>hl*, T'j7X^^'> hcD-f >X'j >jl^5^<D5' ^SfOmi 
llSI::^,^^i^^#^^L■tl^-5 (Diabetes, 44, 1002-1004. 1995) » CtibCD®^ 

^(D+Ki, Proc. Natl. Acad. Sci. U.S.A.. 95, 11572-11577, 1998l^:T^^;h, 
tcm^±<D^mmJ^'^B.-t) ^, th>:rVADNA (Gat. No. 6550-1; 

clontechtt) ^mi^x5' m\zH \ ndiii-y--r h. 3' iiiJciNco i-y-'f 

l?^^<i:dl::Lr7K'j>7— tfiitlSPS: (PGR) iCck y tii|iiL. 3^vX5 Kp 
CR2. 1-Topo (Gat. No. K455001, TA^ P— ->-Jf vXxA; 
Invitrogentt) [z^n——XfLtzo 
*TO^CPCR(Diiilii^#(i'j5^CDMyT'fe^o DNAtKU^^-- tf (AmpI i 
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Taq DNA/K 'J ^f^—tf: Applied Biosystemstt) ^fflt^T, 1 ^^U^fc y . 

9 4''C-^'3 0M> 2:$:||DN A^ii^ltL. 5 5°CT* 3 OB^PbI. 

^14Lfc1 5^110 NAIz7r:-tj://f$-|f, 7 2°C-e 1 ^^Pb^. DNA 

[lns17(h)Si;ins19(h)] (DtlSiB9J^iE5lJ#-^5&t;6 (C^ 

•To 

^XK. mn^)^*^^ 0--y<f^^tz-:f'y:^Z K^, flJPI^*H i ndlll 

ii^Sli^n^^ytliL. JUv7x^-€ii^T$^t;3^77.5 K (Cat. No. 306- 
04831, ;uv^x ^-42^-^7 ^-pGV-B2; mj^-O^) a);i'^/:7x7-4filfe^ 
(DFj|J&=iK>roN c o I -tJ-'f h<h^fl)5' ±^lci4m-r'l)H i n d lll-tJ-'T hi 
0FBll3'i7P-:::>'if Lfco -J? □--V'^/Lfc t h-r 'J >:^P^-^-©^S 
lE^JIi, VT:t-^v^ — 5^'-— (dideoxy terminator) ;£lzJ;yDNAv— 
>7X>-y— (ABI377 DNA Sequencer; Applied B i osystems^t) ^fflU-Cife^Lfco 

Z^ckdl^LT. t h'f>;^U>:^a'E—^ — b7K—^ — 3^77.5 Kp I n s 
- L u c 3 8 0 (liXT. ^^X5 K I n s P r o t^^t^) ^ftHLfco ^Cfc. 

c:(d::»'^X5 K«BSIc«AL. Z(D^^x5 KI::^*;^^'!' >x'J >:^□^- 
X 7— ifSte^/ll^-r i) ii i: l^ci: y . ^ >x 'J >:^p ^— 5" -Stt^;l^-r c: 

i^A'-Ololi. c AMP^?fe'5c:i:A^**^bttrL^'S (ll^^i^iTTO02/44362-t/^ 

iJ^:i(cj;i,^' >x 'J >::^p^-^-5Sttl::-^^^i5W^^tti-fc<. 
9 6:A:^b- hic, T0x^)8Siffl»N I T 1 $fflss (4x1 o^m^yoj^ 
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;U : ATCC : CRL-2055) $MflL. 1 0%^MJfa,^ (FCS) $#t?F-12i$ 
i^c^X'-m^^Ltz'^. h=y>7.yji^i^3yUM (FuGENEB; Boeringer 
Mannheimtt) ^ffll^T. BtllBmi::^^^ 5 K p E F - B o S SSF-NA 

(1 0 n g) tm^M2Vi¥mLfcZf=7X^ K I n s P r o (1 n g)t^i^Bi=?- 
rnXLtzo tiitS. =i>hP-;UtLr. 3^^7.5 h'pEF- BOS (=l>hP- 
)im<r>^'<0^-) i::/7X5Kl n s P r o<h^iH5^»ALtco jife^^A 

)8 Trjg^L. ^cd;Uv3?x^— tfjStt^. rtTl50>;fJS^':/ h (t° 

h ; m^^-r^^) RO^SIS^^ (ML3000 microtiter plate 
luminometer: Dynatech Laborator iestt) ^fflL^Ti'JS Lfco 

(¥JS{il±=H*iiM, n = 4) ^1111^:^1-0 g| 1 [C^-T J: 5 IC. ZT^X 
5KpEF-BOS SSF-NA^mXUzmmX^it. :/77.SKpEF-B 
OS^«AL/c«i:Jtg£L-C. WE'S:^ >X 'J P^-'S'-jitt0±^M 
E^tLfco X5=-3.-x>h(Dt -xXh[C<i:;h-(S, P = 0. OOlS-efeofco 

S'ttA^^±^t- z t mm L o 

#K.?>tLfc^ cc:-cl^a ryzf-xhj tii^ mm^^2xm^h^Tzym.m 
mmm4 mf^.ff^ o amp mi^ay^^t^^mtLtz. mm^^2xm^^^7 z 
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^-f 1/ ■ /^-'^7^';UX<7)EBN A - 1 jife^$^ALfc2 9 3-EBN A$1BS 

(Invitrogentt) ^^mLfzo 
Z]^-y>i3-hLyc9 6:A::^U-h(Z2 9 3-EBNAm (1 X 1 O'^^ffl 

iS/OX^U) mUL. 1 0%«Mifiljt (FCS) ^'^t^^)\^^v:=i^m^- 
y^Utgite (DM EM) cl'Ir-llftig^Lfc^. h v >X :? x •^7 ^/ a 
(LIPOFECTAMINE 2000: 6IBC0 BRU±) ^mi^Xs mmmmzzf'yT.s: KpEF 

-Bos-N AXii^f^xs KpEF-Bos (3 > h p— 

0. 0 1 n gi:pCRE-Lu c^^^- (CLONTECH^t) 5 n g i: ^fifn^ ©A 
Lfco m^i^SALfc^. 8-2 O^FbIJSSL, tgjfe-^^IRLfcMi^^M 

?iL. mmmmmiop ;m#'r>+) r>5tfl?Lfc^. -^^^u^/:?! 

jlJ^^M (ML3000 microtiter plate luminonieter; Dynatech Laborator iestt) 

5KpEF-Bos ^mK Ltzmmiz^si-jr^ummmmmiz^^ utk- 
^-s-ttii(D±#ic^L. iSi^i|^3M5asi3j:y. ^^xsKpef-bos-n 

A$#ALfc»-ei. (jif^L<l*5f&) Jji±0U7K-^«-Sttfi(7)±^ 
$5SE-r ft^^T' iE9J#^ 2 T^g $ 7 5 / ^IB^iJ b ^i: ^ tK 'J ^ 

iSJIJS-^ 2r'^$tL^T5y ^lE^iJ A^ b ^ 'J ^ K $ i±fc$ifla ^ffl 

i^T. uB^UBm'^<Dm^^ c AM pm$se#o):&jsi:: J; y sj^pi^-r d t 

^, f ij ffl-r ^ C ,»: A< # ^ o 
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^ztA<*^b;h,■tl^-5 Ol^ii.«002/44362^/^>:?U'v ha)^M2;&i;3# 

m) ^i8«1*l^^7X5 Kl n s P r o$»AL. {b^i^^M-T -5 C <!: t 

■7't77>^jS«^N I T 1 (4X1 IC, h 7 v 3 

(LIPOFECTAMINE 2000; GIBCO BRLttXIiFuGENEe; Boeringer Mannheimtt) ^ffl 
l^T. |IWl2-tMtgLfc::^^X5 Kl n sP r o (1 ~1 On g) $-^AL, 

9 6 5X^b-H::lfatfco ^itetL-tli. I0%«]ajfaji (FCS) 
^jU'<'y=i^)£'i'-'>''^i'i^±t!j (DMEM) X(±F-i 2igil!^$fflL^fco 

1 8~2 0B#FBltggL. J$ifer«#S?LfclS.^i^g^inK., 5%C02#«T, 3 

7't-(?24Sf^K>^i'<-Hi-fco tsife$?a?iL. «j§^;mc 

(tf.;;:bv->^^^'V h ; mj^O^) RTJ^SI^^M (ML3000 microtiter 
plate luminometer; Dynatech Laborator iestt) ^ffll^Xjll^Lfco Um^m^ 

t ic J; y , iE5>]S# 2 -e a * *L -I) T 5 y ^IB^J An b 'tt 'J K ^ JStt^b ^ 
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-4— <;U) JL^JU ^:i-'<>'/x-h (LT-1 Z 0059519 : LaboTesttt> JJIT. 

(5_[(E) - (1, 3-vX^JU-5-7t-^V-2-5^^^V-<5^l/Uv> 
_4_^'.j7i» y^;u]_2-:7'j;H $,t^^ (AN-465/14458032 ; SPECStt. 
WT. ib^i^BtKr^-r^) ^ (2Z) -2. 3-ex O, 4-i?y h^^:7x 
^;U) 7-i7UP-h'J;U (J. Org. Ghetn., 48. 4222-4232, 1983, JilT. Ib-^il^ 

c<tWi.) . 4- [ (E) -2- (3. 4-v>t h^v7x^;u) e-;u] t° 
Uv?> (BAS 1550277 : AS I NEXtt, mT> '(b'&it^D ,!:f(F-r^) . M5- [ [4 
- (3->t5^;U-1. 2. 4-:4-Jp-tl-vTl/--'U-5-'f JU) ^>v;u] 
_-,H-1. 2. 4- h'jTV'--'l'-3-7 5> (H-066028 : SCIEXGHtt. mT, 
'(b^t)E<!:?ji-t-5) ^z^A«t?^fco #<b^!|^A~E(i, ^^K-T^i, 1 

0//mo l/LT^. KpEF-BOS^«ALfcWcfc(+^Lx7K— 
-jSMro±#l-J*L. ^^XS Kp EF-BOS-NA$SALfcmX% -lb 

-hi*, :3^->:f>a-h$^fc9 6:A::^u-h^^5&fflL. ±Stfe[*s dmem^ 

ffll^fco Ib^it^S^aS^lb^tlAliS l^fe^, '(b^!|^gB)^)^e>^b^!i^DEIi2 4 

Btr^mofco {w-mm±mmmm. n = 6) ^ii2si;iii3iz:^-ro 'fb^'Ko 

A (30/imol/L) X[i^b^!|^B*Ne,<b^!i^!lE (U^■rtl^, 1 0 m o I / 

fco [El2:Rt;ii!3i::^s-riB-^ r* *j It. zi>hQ-Jm [-r^f^b**. -Ib^it^gA 
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iiMi^it^mmmam p<o. oi (7.^^-r>ho)t 

JtmtO. 3 3mo 1 / Lii^^Kt ^il^ (« : 0. 
3 3mo l/LiaJ^*m=1 : 1 0) Ltc^s JS'O^^^li (300 Ox g. ^ 0^ 

(3oooxg, 1 o^^PbI. 4°c) Lfc±^iS^fflt^fco ^fz. smmmi 

7.'J>;im©i'lSi::l*. ^'V h--l' >X'J >T';/-b<vXTA (Ame r sha 
0jfllil(l (m{4=mg/dL) (Di^mmt^TFto iil4Ri;il5|C^1-lE-^ 

r*j li. '(t;^tiA«i»lll^^-ri)^&mgA^ p<o. 0 5 (x^zL-x>h 
Iil4iz^-r<k9ic. -ib^it^DAi oomg/kgS-^iCckys y;u3-xaiS^ 
tz. oii^-:^n.W^3 0^fmmmz.lsi^x. -(b^tiA ioomg/kg!S# 
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GK(Goto-Kakizaki)^'>h (-< >X 'J >:«^»&^±2S 

biCcfco-C, W i s t a r^^-:/ h lC*5lt-C)iigP«:t^^|ititB#CDBSIt6(D^$ ^ 
IgPt^^^iS-^lis it-^^Atrmn^^ (p. o. ) LfcC<l:)Ui1-(is SDv 

"To ^6i::^v-riB-^ ''♦j It. it-^mA^Mtmi^l^t^^WimtK p<0. 0 

m 6 [z^vt c): 9 1:: . </)i'^-x%Wik 3 0 ^^r^iiRi; 6 0 ^mmmmziii^x. 
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m ^ o m m 

mmm. s-slm*. (2) mmm^2-r^m^^^r^ymmm^itmmm^4i^ 
— ;Uo 



wo 2004/024943 



31 



PCT/JP2003/011548 



8. m^msizmmaym^. xit^mmmt. um^ntmm^^^:Lm. 
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1/3 
F I G. 1 




p EF-BOS 



pEF-BOS 
S SF-NA 



F I G. 2 



0. 25 



0. 20 




0 



30 (Aimol/L) 
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2/3 
F I G. 3 




F I G. 4 



(ng/mL) 

4-0 T _o_ A, Omg/kg 

— •— A, lOOmg/kg, ip 



* 




30 60 90 120 
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F I G. 5 



(mg/dL) 




30 60 90 120 



F I G. 6 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co., Ltd. 

<120> Screening method of agents for increasing insulin content 

<130> Y0352PCT-698 

<150> JP 2002-265622 
<151> 2002-09-11 

<150> JP 2003-056813 
<151> 2003-03-04 

<160> 7 

<210> 1 

<211> 1008 

<212> DMA 

<213> Homo sapiens 

<220> 

<223> Inventor: Ohishi, Takahide; Koizumi. Tomonobu 
<220> 

<221> CDS 

<222> (1)..(1008) 

<400> 1 

atg gaa tea tct ttc tea ttt gga gtg ate ctt get gtc ctg gcc tec 48 
Met Glu Ser Ser Phe Ser Phe Gly Val lie Leu Ala Val Leu Ala Ser 
15 10 15 

etc ate att get act aac aca eta gtg get gtg got gtg ctg ctg ttg 96 
Leu lie lie Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 
20 25 30 

ate cae aag aat gat ggt gtc agt etc tge ttc ace ttg aat ctg get 144 
lie His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 
35 40 45 

gtg get gac acc ttg att ggt gtg gee ate tct ggc eta etc aca gac 192 
Val Ala Asp Thr Leu lie Gly Val Ala lie Ser Gly Leu Leu Thr Asp 
50 55 60 

eag etc tec age cet tct egg cec aca eag aag acc ctg tge age ctg 240 
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Gin Leu Ser Ser Pro Ser Arg Pro Thr 61 n Lys Thr Leu Cys Ser Leu 
65 70 75 80 



egg atg goa ttt gtc act tec tec gca get gee tct gtc etc acg gte 
Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 95 



tac ttg aag ate atg agt ggg ttc gtg gee ggg gee tgc att gee ggg 
Tyr Leu Lys lie Met Ser 6ly Phe Val Ala Gly Ala Cys lie Ala Gly 
115 120 125 

ctg tgg tta gtg tct tac etc att ggc ttc etc cca etc gga ate coc 
Leu Trp Leu Val Ser Tyr Leu Me Gly Phe Leu Pro Leu Gly lie Pro 
130 135 140 

atg ttc cag cag act gee tac aaa ggg cag tgc age ttc ttt get gta 
Met Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe Ala Val 
145 150 155 160 

ttt cac ect cae ttc gtg ctg ace etc tee tgc gtt ggc ttc ttc cca 
Phe His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe Pro 
165 170 175 

gee atg etc etc ttt gtc ttc ttc tac tgc gac atg etc aag. att gee 
Ala Met Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys I le Ala 
180 185 190 

tec atg cac age cag cag att cga aag atg gaa cat gca gga gee atg 
Ser Met His Ser Gin Gin lie Arg Lys Met Glu His Ala Gly Ala Met 
195 200 205 

get gga ggt tat cga tec cca egg act ccc age gac ttc aaa get etc 
Ala Gly Gly Tyr Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu 
210 215 220 

egt act gtg tct gtt etc att ggg age ttt get eta tec tgg ace ccc 
Arg Thr Val Ser Val Leu He Gly Ser Phe Ala Leu Ser Trp Thr Pro 
225 230 235 240 

ttc ctt ate act ggc att gtg cag gtg gee tgc cag gag tgt cac etc 
Phe Leu lie Thr Gly lie Val Gin Val Ala Cys Gin Glu Cys His Leu 
245 250 255 



288 



atg ctg ate acc ttt gac agg tac ctt gee ate aag cag ccc ttc cge 336 
Met Leu lie Thr Phe Asp Arg Tyr Leu Ala lle.Lys Gin Pro Phe Arg 
100 105 110 



384 



432 



480 



528 



576 



624 



672 



720 



768 
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tac eta gtg ctg gaa egg tac ctg tgg etg etc ggc gtg ggc aac tec 816 
Tyr Leu Val Leu 6lu Arg Tyr Leu Trp Leu Leu 6ly Val Gly Asn Ser 
260 265 270 

ctg cte aac cca etc ate tat gco tat tgg cag aag gag gtg cga ctg 864 
Leu Leu Asn Pro Leu Me Tyr Ala Tyr Trp Gin Lys Glu Val Arg Leu 
275 280 285 

eag etc tac cac atg gcc eta gga gtg aag aag gtg etc acc tea tte 912 
Gin Leu Tyr His Met Ala Leu Gly Val Lys Lys Val Leu Thr Ser Phe 



295 300 

etc cte ttt cte teg gee agg aat tgt ggc eca gag agg cec agg gaa 960 
Leu Leu Phe Leu Ser Ala Arg Asn Cys Gly Pro Glu Arg Pro Arg Glu 
305 310 315 3Z0 

agt tec tgt cac ate gtc act ate tec age tea gag ttt gat ggc taa 1008 
Ser Ser Cys His lie Val Thr lie Ser Ser Ser Glu Phe Asp Gly 
325 330 335 



<210> 2 
<211> 335 
<212> PRT 
<213> Homo sapiens 

Mefciu^er Ser Phe Ser Phe Gly Val lie Leu Ala Val Leu Ala Ser 

1 5 10 

Leu lie lie Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 

20 25 30 

lie His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 

35 40 45 

Val Ala Asp Thr Leu lie Gly Val Ala He Ser Gly Leu Leu Thr Asp 

50 55 60 

Gin Leu Ser Ser Pro Ser Arg Pro Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 

Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 

85 90 95 

Met Leu lie Thr Phe Asp Arg Tyr Leu Ala lie Lys Gin Pro Phe Arg 

100 105 110 

Tyr Leu Lys Me Met Ser Gly Phe Val Ala Gly Ala Cys Me Ala Gly 

115 120 125 

Leu Trp Leu Val Ser Tyr Leu Me Gly Phe Leu Pro Leu Gly lie Pro 
130 135 140 
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Met Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe Ala Val 
145 150 155 160 

Phe His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe Pro 

165 170 175 

Ala Met Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys I le Ala 

180 185 190 

Ser Met His Ser Gin Gin lie Arg Lys Met Glu His Ala Gly Ala Met 

195 200 205 

Ala Gly Gly Tyr Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu 

210 215 220 

Arg Thr Val Ser Val Leu I le Gly Ser Phe Ala Leu Ser Trp Thr Pro 
225 230 235 240 

Phe Leu lie Thr Gly lie Val Gin Val Ala Cys Gin Glu Cys His Leu 

245 250 255 

Tvr Leu Val Leu Glu Arg Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 

260 265 270 

Leu Leu Asn Pro Leu lie Tyr Ala Tyr Trp Gin Lys Glu Val Arg Leu 

275 280 285 

Gin Leu Tyr His Met Ala Leu Gly Val Lys Lys Val Leu Thr Ser Phe 

290 295 300 

Leu Leu Phe Leu Ser Ala Arg Asn Cys Gly Pro Glu Arg Pro Arg Glu 
305 310 315 320 

Ser Ser Cys His lie Val Thr Me Ser Ser Ser Glu Phe Asp Gly 
325 330 335 



<210> 3 

<211> 1008 

<212> DNA 

<213> Rattus sp. 

<220> 

<221> CDS 

<222> (1)..(1008) 

<400> 3 

atg gag tea tot ttc tea ttt gga gtg ate ett get gtc ctg aec ate 

Met Glu Ser Ser Phe Ser Phe Gly Val Me Leu Ala Val Leu Thr lie 
15 10 15 

ett ate att get gtt aat gcg ctg gtg gtt gtg get atg ctg eta tea 
Leu lie Me Ala Val Asn Ala Leu Val Val Val Ala Met Leu Leu Ser 
20 25 30 

ate tae aag aat gat ggt gtt ggc ett tgc tte ace tta aat ctg gee 
Me Tyr Lys Asn Asp Gly Val Gly Leu Cys Phe Thr Leu Asn Leu Ala 



48 



96 



144 
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35 



40 



45 



gtg get gat acc ttg att ggc gtg get att tot ggg eta gtt aca gac 
Val Ala Asp Thr Leu lie Gly Val Ala lie Ser Gly Leu Val Thr Asp 
50 55 60 

cag etc tee age tct got cag cae aca cag aag acc ttg tgt ago ctt 
Gin Leu Ser Ser Ser Ala Gin His Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 

egg atg gca ttc gtc act tct tct gca gee gcc tct gtc etc acg gtc 
Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 95 

atg ctg att gcc ttt gac agg tac ctg gcc att aag cag ccc etc cgt 
Met Leu I le Ala Phe Asp Arg Tyr Leu Ala I le Lys Gin Pro Leu Arg 
100 105 110 

tac tte cag ate atg aat ggg ett gta gcc gga gga tgc att gea ggg 
Tyr Phe Gin Me Met Asn Gly Leu Val Ala Gly Gly Cys lie Ala Gly 
115 120 125 

ctg tgg ttg ata tct tac ctt ate ggc ttc etc cca ctt gga gtc tec 
Leu Trp Leu lie Ser Tyr Leu lie Gly Phe Leu Pro Leu Gly Val Ser 
130 135 140 

ata tte cag cag acc acc tac cat ggg ccc tgc acc ttc ttt get gtg 
lie Phe Gin Gin Thr Thr Tyr His Gly Pro Cys Thr Phe Phe Ala Val 
145 150 155 160 

ttt cac cca agg ttt gtg ctg acc etc tec tgt get ggc ttc ttc cca 
Phe His Pro Arg Phe Val Leu Thr Leu Ser Cys Ala Gly Phe Phe Pro 
165 170 175 

get gtg etc etc ttt gtc ttc ttc tac tgt gac atg etc aag att gcc 
Ala Val Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys lie Ala 
180 185 190 

tct gtg cac age cag cac ate egg aag atg gaa cat gca gga gee atg 
Ser Val His Ser Gin His lie Arg Lys Met Glu His Ala Gly Ala Met 
195 200 205 

gtt gga get tgc egg ccc cca egg cct gtc aat gac ttc aag get gtc 
Val Gly Ala Cys Arg Pro Pro Arg Pro Val Asn Asp Phe Lys Ala Val 
210 215 220 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 
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egg act gta tct gtc ctt att ggg age ttc aco otg tec tgg tct peg 720 
Arg Thr Val Ser Val Leu I le Gly Ser Phe Thr Leu Ser Trp Ser Pro 
225 230 235 240 

ttt etc ate act ago att gtg cag gtg gcc tgc cac aaa tgc tgc etc 768 
Phe Leu lie Thr Ser Me Val Gin Val Ala Cys His Lys Cys Cys Leu 
245 250 255 

tac eaa gtg ctg gaa aaa tac etc tgg etc ctt gga gtt gge aac tec 816 
Tyr Gin Val Leu Glii Lys Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 
260 265 270 

ctg etc aac cca etc ate tat gee tat tgg cag agg gag gtt egg cag 864 
Leu Leu Asn Pro Leu He Tyr Ala Tyr Trp Gin Arg Glu Val Arg Gin 
275 280 285 

eag etc tgc cac atg gcc ctg ggg gtg aag aag ttc ttt act tea ate 912 
Gin Leu Cys His Met Ala Leu Gly Val Lys Lys Phe Phe Thr Ser lie 
290 295 300 

ttc etc ctt etc teg gcc agg aat cgt ggt cca cag agg ace ega gaa 960 
Phe Leu Leu Leu Ser Ala Arg Asn Arg Gly Pro Gin Arg Thr Arg Glu 
305 310 315 320 

age tec tat cac ate gtc act ate age eag ecg gag etc gat ggc tag 1008 
Ser Ser Tyr His lie Val Thr lie Ser Gin Pro Glu Leu Asp Gly 
325 330 335 



<210> 4 

<211> 335 

<212> PRT 

<213> Rattus sp. 

<400> 4 

Met Glu Ser Ser Phe Ser Phe Gly Val Me Leu Ala Val Leu Thr Me 

15 10 15 

Leu Me Me Ala Val Asn Ala Leu Val Val Val Ala Met Leu Leu Ser 

20 25 30 

Me Tyr Lys Asn Asp Gly Val Gly Leu Cys Phe Thr Leu Asn Leu Ala 

35 40 45 

Val Ala Asp Thr Leu Me Gly Val Ala Me Ser Gly Leu Val Thr Asp 

50 55 60 

Gin Leu Ser Ser Ser Ala Gin His Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 

Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
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85 






90 








95 


Met Leu lie 


Ala Phe 


Asp 


Arg 


Tyr Leu Ala 


He Lys 


Gin 


Pro 


Leu Arg 




100 






105 






110 




Tyr Phe Gin 


1 le Met 


Asn 


Gly 


Leu Val Ala 


Gly Gly 


Cys 


lie 


Ala Gly 


115 








120 




125 






Leu Trp Leu 


1 le Ser 


Tyr 


Leu 


lie Gly Phe 


Leu Pro 


Leu 


Gly 


Val Ser 


130 






135 




140 








lie Phe Gin 


Gin Thr 


Thr 


Tyr 


His Gly Pro 


Cys Thr 


Phe 


Phe 


Ala Val 


145 




150 






155 






150 


Phe His Pro 


Arg Phe 


Val 


Leu 


Thr Leu Ser 


Cys Ala 


Gly 


Phe 


Phe Pro 




165 






170 








175 


Ala Val Leu 


Leu Phe 


Val 


Phe 


Phe Tyr Cys 


Asp Met 


Leu 


Lys 


Me Ala 




180 






185 






190 




Ser Val His 


Ser Gin 


His 


lie 


Arg Lys Met 


Glu His 


Ala 


Gly 


Ala Met 


195 








200 




205 






Val Gly Ala 


Cys Arg 


Pro 


Pro 


Arg Pro Val 


Asn Asp 


Phe 


Lys 


Ala Val 


210 






215 




220 








Arg Thr Val 


Ser Val 


Leu 


Me 


Gly Ser Phe 


Thr Leu 


Ser 


Trp 


Ser Pro 


225 




230 






235 






240 


Phe Leu lie 


Thr Ser 


Me 


Val 


Gin Val Ala 


Cys His 


Lys 


Cys 


Cys Leu 




245 






250 








255 


Tyr Gin Val 


Leu Glu 


Lys 


Tyr 


Leu Trp Leu 


Leu Gly 


Val 


Gly 


Asn Ser 




260 






265 






270 




Leu Leu Asn 


Pro Leu 


Me 


Tyr 


Ala Tyr Trp 


Gin Arg 


Glu 


Val 


Arg Gin 


275 








280 




285 






Gin Leu Gys 


His Met 


Ala 


Leu 


Gly Val Lys 


Lys Phe 


Phe 


Thr 


Ser He 


290 






295 




300 








Phe Leu Leu 


Leu Ser 


Ala 


Arg 


Asn Arg Gly 


Pro Gin 


Arg 


Thr 


Arg Glu 


305 




310 






315 






320 


Ser Ser Tyr 


His Me 


Val 


Thr 


1 le Ser Gin 


Pro Glu 


Leu 


Asp 


Gly 


325 






330 








335 



<210> 5 

<211> 28 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
primer sequence 

<400> 5 

aaaagcttcc tgcagcctcc agctctcc 2i 
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<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
primer sequence 

<400> 6 

aaccatggcc tcttctgatg cage 24 



<210> 7 

<211> 377 

<212> DNA 

<213> Homo sapiens 

<400> 7 

cctgcagcct ccagctctcc tggtctaatg tggaaagtgg cccaggtgag ggctttgctc 60 

tcctggagac atttgccccc agctgtgagc agggacaggt ctggccaccg ggcccctggt 120 

taagactcta atgacccgct ggtcctgagg aagaggtgct gacgaccaag gagatcttcc 180 

cacagaccca gcaccaggga aatggtccgg aaattgcagc ctcagccccc agccatctgc 240 

cgaccccccc accccaggcc ctaatgggcc aggcggcagg ggttgacagg taggggagat 300 

gggctctgag actataaagc cagcgggggc ccagcagccc tcagccctcc aggacaggct 360 

gcatcagaag aggccat 377 
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